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168. Proposed by 0. H. HARVILL, A. M., Malakoff, Texas. 
Show that a law of density for points in space may be assumed such that the joint 
mass of any two points which are electrical images of each other in respect to a given 
sphere may be constant, and that their centers of gravity shall lie on the surface of the 
sphere. 

Remark by 0. B. M. ZESS, A. II., Pb. D., Professor of Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 

This problem is the same as problem 148, a solution of which is given in 
No. 2, Vol. X, pages 48 and 49. 

DIOPHANTINE ANALYSIS. 
105. Proposed by HARRY S. VANDIVER, Bala, Pa. 

Prove that every factor of a' tm +V lm is of the form l[mod.2"»+ 1 ] where a 
and 6 are prime to each other. 

Note by the PROPOSER. 

The enunciation of this proposition is corrected on page 207, Vol. IX, of 
the Monthly, and it may be stated in full as follows : 

Ifa,b and m are real positive integers, a and b relatively prime, then every odd 
factor o/a 2m +6 2m has the form l{mod.2 m + 1 }. 

This special arithmetical theorem was first given by Euler, and may be di- 
rectly proved by the principles in the theory of power residues. It is interest- 
ing, however, to examine its connection with a more general proposition. If 
<«, , a> i «< +(B) are all the distinct primitive roots of x n — 1=0 and <j>(n) the num- 
ber of integers less than the positive integer w, and prime to it, then the rational 
function 

F{a, b, n}={a— <»,&}{a— a» s B}.....{a— a»0 (n) 6} 

possesses the following property : 

Every divisor of F {a, b, n) which is prime to n, has the form l{modn}. 

A proof of this for the case 6=1, is to be found in Kronecker's Vorlesun- 
gen fiber Zahlentheorie," Vol. I, pages 440-441, and the analysis used may be 
readily extended to cover the case in which b is general. For n=2 m + 1 (m, a pos- 
itive integer) it will be noticed that 

F{a, b, 2 m + 1 }=a? m -rb* m , 

and by the general theorem above stated, it follows that every odd divisor of this 
function has the form l(mod2 m + 1 ). When a=2, 6=1, we may write 

and this form gives the remarkable numbers of Gauss which occur in the parti- 
tion of the perigon. 



